R ainwater harvesting systems collect, store and conserve local surface runoff and have an important role to play in improving access to water resources and meeting development objectives. India has an extensive history concerning the utilization of diverse rainwater harvesting systems and much to offer the global community. Rainwater harvesting remains prolific throughout India and there are many opportunities to improve these systems and further increase access to water resources.
The taanka system
Rainwater harvesting has undergone a resurgence of popularity with the development community for the provision of an affordable and dispersed water supply. The taanka is a rainwater harvesting system that has proliferated throughout the Thar Desert over the last two decades, championed as the most effective means of providing domestic water supply in this arid environment without access to groundwater resources.
The taanka system is composed of two main and interlinked components: a catchment area and storage tank. The catchment area may be a ground surface, rooftop or courtyard. When a ground surface is used as the catchment, it may be either natural or artificially prepared to improve its ability to capture rainfall. The storage tank is commonly 3-4 m in diameter and 4-5 m deep, capable of holding approximately 25,000-50,000 litres, theoretically enough to last the average family 4-8 months. These systems are heavily dependent on rainfall variability and catchment efficiency.
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Traditional catchment rainwater harvesting structures are used in India to store domestic drinking water between monsoons. Does the value of the water they store justify their building costs, and how efficient are they?
Taanka monitoring programme
Wells for India (WfI) began a Taanka Monitoring Programme in 2001 with Indian partner agency GRAVIS to measure taanka performance and to realize opportunities for improvement. In 2004 data were collected from 21 taankas in the Pabupura cluster of seven villages and from 12 taankas in Bhalu Rajwan village.
Bhalu Rajwan village is located in Shergarh tehsil of Jodhpur District, approximately 100 kilometers north-west of Jodhpur. It has an average annual rainfall of 250 mm, with a high interannual variability (50 per cent). The village is 20.8 square kilometres in area with a population of 1,786 distributed amongst 268 households. Drinking water facilities are relatively good for the region; the village has a well, a pond and hand pumps. However, women still have to walk 1 to 5 kilometers to obtain drinking water.
Pabupura cluster is composed of seven villages located in a very remote area of Baap Block, 50 km outside Phalodi. The villages cover 243 square kilometres and include 105 scattered hamlets, 1,269 households and 9,086 people. Water availability is very poor; camel-drawn tankers often have to wait over three days to access water.
Four rain gauges were evenly distributed across Bhalu Rajwan and one rain gauge was installed in each village in the Pabupura Cluster. Three taankas, located within 500 m of a rain gauge, were selected to correspond with each rain gauge in the programme. 
Key results
Volume calculations. Daily measurement of water depth enabled increases in taanka storage volume to be calculate. Each time an increase in taanka water volume was discovered it was cross-checked with the rainfall data and records of purchased water to determine the source of the addition. This procedure enabled a careful approximation of both the volume and the percentage of water received from rainfall to be made (see Figure 1 ). 
Governing Solid Waste Management
Additionally, taankas provide many indirect benefits that are much more difficult to quantify, such as significant savings of time (especially important for women), improvements in sanitation and health, increased self-reliance and standard of living of the rural poor and opportunities to store water. When these indirect benefits are taken into account it is clear that taankas are worthwhile investments.
Efficiency data
The efficiency of the taanka catchment to transfer rainfall into the storage tank is an important factor to consider when determining the amount of water harvestable. The catchment efficiency was calculated by determining the theoretical maximum amount of water that could have been harvested if 100 per cent of the rainfall entering the catchment area had entered the storage tank. The actual amount of rain that was harvested was compared with the theoretical maximum for a measure of harvesting efficiency.
The catchment areas in the Pabupura cluster are larger than those in Bhalu Rajwan, where land is more valuable. Despite large catchment areas, taankas in the Pabupura Cluster did not harvest as much rain as those in Bhalu Rajwan (they were not as efficient per unit area). The harvesting efficiency for the Pabupura Cluster is 12 per cent while for Bhalu Rajwan it is 55 per cent. This is a significant difference.
Improving harvesting efficiency
In the study area, catchment surfaces are composed of compacted murrum (red clay), however, there is significant variation between surface quality.
Box 1: Camel tankers
Camels pulling water tanks are a common sight in the Thar Desert. The ability to store water purchased from a camel tanker also highlights another benefit of taankas. However, the main purpose of this study was ultimately to increase the ability of taankas to harvest rainfall.
To quantify effectively the value derived from rainfall the cost of water from a camel tanker was used as a standard for comparison. A tanker of water in Pabupura costs between Rs450 and 800 for 4,500 litres of water, depending on the distance travelled and availability of water. In Bhalu Rajwan, where water is more readily available, a tanker of water ranges from Rs350-450. Therefore an average cost of Rs0.10/litre was used to value rainfall in this study (though in the case of Pabupura this is a cautious underestimate).
Indirect benefits of the taankas include savings in women's time.
Valuing rainfall. Using an average cost of Rs0.10 per litre (see Box 1), taankas in the Pabupura cluster saved approximately Rs506 by means of rainfall harvesting, while taankas in Bhalu Rajwan saved Rs1,337 rupees during the period of study, as shown in Figure 2 . These savings may be extrapolated to an annual amount of Rs1,012 per taanka in the Pabupura Cluster and 2,674 rupees per taanka in Bhalu Rajwan.
Taankas cost approximately Rs11,910 to construct and their life span is approximately 10 to 15 years. For this cost and life span, a taanka must achieve savings of approximately 800 rupees per year to make construction costs worthwhile. The average taanka in Pabupura Cluster is recovering costs within 12 years. All of the taankas in Bhalu Rajwan have obtained sufficient value from rainfall harvesting to recover their construction costs within five years.
Murrum is not locally available in all villages, which probably explains the quality difference between villages. The cost of transporting murrum by tractor to areas where it is not locally available is very high. When the costs were measured of providing three inches of compacted murrum over a 70-foot diameter catchment for a taanka in one of the villages, they exceeded Rs8,000, and this has prevented the use of murrum in certain areas.
It will cost approximately Rs9,459 to increase the catchment efficiency of existing taankas to 60 per cent and Rs21,370 to construct a new taanka with a catchment efficiency of 60 per cent. Additionally, polymer spray must be reapplied every four years at a cost of Rs1,059 rupees. Despite this additional cost the taankas pay off construction costs in a reduced period of time due to increased volume of water derived from rainfall.
If the catchment efficiency can be maintained at 60 per cent then taankas in Pabupura Cluster will harvest 27,071 litres on average annually, which, based on consumption data, is enough for the average family to last from one monsoon to the next. This is significant, because the main goal of development agencies in the Thar Desert is to provide a reliable water supply for rural households during the nine months following the monsoon.
Conclusions
To improve the harvesting efficiency of taankas and to obtain greater value from each system, the catchment surfaces should be improved through the addition of a three-inch compacted murrum surface and sodium carbonate spray. Development agencies should focus their efforts on the improvement and maintenance of existing taanka 
